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Abstract 

PROBLEM TO BE SOLVED: To hardly generate a disordered winding and to improve the insulating 
quality of an electromagnetic coil by a method wherein the spacings between adjacent fellow wire 
materials are set at a specified quantity. 

SOLUTION: A core and a magnet are housed in the interior of a secondary spool 510 and a secondary 
coil, which is wound by a winding device, is positioned on the outer periphery of the spool 510. 
Projection parts 51 Oe are formed in such a way that they are extended in the circumferential direction 
extending over the range of one part in the circumferential direction of a winding part 51 Od and gap parts 
are formed between the adjacent fellow projection parts 51 Oe as winding delivery parts which can make 
wire materials 520, which are wound on the part 51 Od, pass through. The parts 51 Oe, which are formed 
on the part 51 Od, are formed at equal intervals in the circumferential direction and the fellow parts 51 Oe, 
which are adjacent to each other in the circumferential direction, are positioned in such a way that the 
outer peripheral wall surface of the part 51 Od is spirally drawn in the circumferential direction. The wire 
materials 520 are wound on the part 51 Od so as to avoid the parts 51 Oe and the materials 520, which 
are wound on the spool 510, are never wound on the parts 51 Oe. By the above -mentioned method, a 
disordered winding due to a reduction of the alignment degree of the wired materials is prevented from 
being generated and the insulating quality of an electromagnetic coil is improved. 
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6 0 2. TKt'y 0(6915 6 0 4 , 0 WW 6 0 7 , h y A 

-zffigB6 o 9 .■ mm;x)u®6 1 o . nwai6 1 2 

[0041 ] Sft^k LXftXVy&mS 0 2ti, Z 

5 1 0 C7)$4^fp]^$ J; *)&\ \tm 60 2 a 
k . iC0Wia56 0 2 a^A§n/L'Z»:xr-;W5 1 0 
COm^5 1 0 afcSSf^flg*^ b -y^°W6 0 2b k^A> 

m§ntv>ft„ z<DXt°y$.t$m6 0 2l±. iatimffi 

ft. 

[0042] 0ggBi6gRk LX<vm\z>m;®6 0 4 

IM«l«6 12tJ:oT««Sn4jM l 3«l»6 0 7. ^7 
^-^(ftW6 0 99^)M«FKAKffitr&. iiO$4SP6 
0 7 (i, zK t>^g|? 6 0 2 (C-te y h S*lfcZ»xbr- 

;u5 1 o^wtmgiaiBisrPiTTTfffciajt^-iisiK* 

6 0 6 a±^0$Efi6 0 6 aW0*KCfiEoT^iSiiJtl=3r 
T?ISJrTft . 

[0043] mSmmUe 0 6 U|I|CM6 0 6 acoffi 

gptfiSLxfco. 0^6 o 6 azmmz^hmmz 

Mi X V ^ft . <! cO0$£^lBijg)5 6 0 6 ^iJUPii. MMffi 
6 1 2fci-9T»fl$ilft. b9^-X«l»6 0 9tt. 

r^7-;i/5 1 onmtettixmfcftzzi-iofctiL 

Stft0K$*6 0 8 a ±.tmm6 0 8 a<OEIteCfi!o 

■t»«Brifi*««*«irv^. *lt. 0igfft6O8 

aiO@l5^-fSji^CT0<g#6 0 8 a±% b yrt—Xllll 

me o 9&mmwsth ztx\ b y^-^ime o 9 
^zmmhtitzm^yxume i o&iisjis-ttTv^ft. 
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oiz* ^xm^tumms 3 0 t^mzmLsxn® 
6 1 oammx-^i. %t$. z~&*r-)V5 1 o<omiz 

ttt&®%M(> 0 8 aCOBFf^(±. Z.<kZ7-)\s5 1 0 

tilt 5 2 o £?i0 lt mfcu^x&mz^itz 

coo44] mmmmi$6 o samm^e o i izm. 
m^tih t^zmme o 8 &<?>&iz<mbxh 

mm. h»6 1 2iz£->x%w%tiz>> jxnuti 

XmmyX)i^6 1 0«h^<-X«igi56 0 9CK# 
#5 2 0?:F^^#fi-^fig^Lt^l». 

c o o 4 5 1 ^ £ x\ mmimmue o 8. ®mw6 o 

8 afc lt» 5 A-X|j|g|5 6 0 9 (±. #lfftf;R<D$EBt 
g6 0 OtJ^TZft-XT-;!^ 1 0 Iz&ftft i^Ktm 

h. meiz^i-Xotz. z:&x7-)V5 1 o(,zmmt> 

2.m3 5 43frhtc&3 ocOEBfcE^S ilX 

zti?tiv>B.miz£-?xmiitfmz>. 

[ 0 04 6 ] * 1 5 4 1 XU. %&/X;l<M 6 1 
0#>£>ttftU:*itff 5 2 0£$jg|55 1 0 acDflMfr^ 
95 5 1 ObUHzM^Xm^, m%.<V?-y$LX'fo 

m2 o±.izmhxmm. t%bhm5 1 o ^ 

ffiKftrt^T 3?-y%ttWX®U5 1 0 acDrtiPJUM 
l>. $ fete 2 KMiaK^tttf fcfufc 5 2 0 ±fc«» 

51 obumzfafr-oxst-ymmi. ttwcaas 

mz69-y. 2&&tiiv : 3>®.mt l z3?-y%ti?lx 

mm htitzztizzz. zlx. z\ mm ^ntzu 

ti5 2 0UzMhXM%5 1 Oa^|n]Hl6j^-C6^- 
y#ttttS£i:T\ ^35 1 Oa^filllfcJII,. 

£fz4fmteiz%mwztm5 2 onzm^s 1 0 
b-jjftizftt^x 3?-ymm. mx2fmtet,z% 
m^tifzWti 5 2 o±k 3 *-y$wt, $ h\,zmn 
xm>5\ obtrnzm^x 3 ?-ymvz>. zh 

i5j:V3»Bfc6*-y. 3&Btiltf4miZ3?~ 

yZhZ'timtfbtitzztlzKz,. zvlolz, m 

51 0b^mzm^xfmco^~ymThh3^-y 
^mimmmzztx', m&®5 1 od^it* 
iz&^xmmmzftfr^ t#itiii«§ 

*u ^#(tA>^^5 2 0 5 3 0#^j&£ix 

^t7)ffs5 3 o<r>m%&e l mm 1 0 b# 



iz-^b^xmyx)^6 1 ovmmmt&ztfr 

P) . WM 5 2 0 cDS^J^^-S^-t^ r t 2. . 

[0047] irt, ti. 

-r ^ <3 mm 5 3 0 tc^ v 1 xmt 5 2 0 ^-rfi^-t < ^ 

htzih. -ftifzmts 2 0lzttlxi%fe<r>n&.££ <o t 

&\^& : £zi3tz>&m 2oiz-?titzWtf5 2 otm 

%.ttZttfh&, thl. ^5 2 0|i|±corBlT(Olt 

m&^mmm-hzbmm^ztch. zcvmmmh* 
\$£i- %tz#>. ®M5 2 ommme^ u 2 0 - 
tt&mtfb*). mt l<i±i 7° «T*Wf^ 

diiCiO, ^m5KitLooh7>^gE50 
J«ff520i:UTS*$iil.W«EJt>5l«-C'#l>. § 
£l: s i±^^<^-f^<lfl«5 3 

0, im%fz<9mM5 2om$itfmML, %oM$k 
\m%uz®mi l zmtfbtiz>iim5 2 0 t^mmim 

o -r^ t , urns 2 0 coirtii* 
•f *^f3i**4"f iM5 2 ocommmw¥<oiW]n 

mt,z£*)h7 yxU 5 c7)ft^(7)li±?:fS< ^ i: . 
-?-<0ft:y>. »«5 2 0^)^ftK<9, {±6° &±b?l 

imph*). 8* jjLtk^rsi iw mz* 
0. *isasii*ffi±t^ »tt5-2o«»»«asw5^. 

tajD^-tirS Z b WX' h yy X® 5 nW&0tfltkt: 
[0048] »ffi±<7«S5 2 0<7)-f ilAk . * 

(h?hA££tiz®&izmmztihmfflnnimb . 
mmmzhtzmmcomm&b tawv»T, ^ 

§ . fzfz I , . MjtlST'<7){f =Srif «0SH*#*f 

8' Ohl7 a JUT<0«BI#S* 
[ 0 0 4 9 ] § feti, M(£ffijStTil^«fill&fKT 

yy^5v>w.mm±^hz b%<mm5 2 om 
n&mm-itzMz, mn&6i m 2- uiti 8 
• b i x h x \ \ ttz, ±.mmmMt,z& i vc am 

iEBIfcLTJi, 13"H15' <7)iEffl*^*Lv\ t 

tz, xt&kmz&^ximcommo . lmart-th 

ZbtfX'Zh. 

[0050]»2«ttW54 2"Ctt.-*l«l»54 1 
KcfcoTffM§ft£$ffl5 3 0C^t»H5 2 
fttt^ns. HH4«aaSB6 0 0fcJ: 9«2IMfli5 

36 1 o<r>®*tf®&mtzK2tix\^. zzx\ ai 
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2 o tmesmm 2 0 a t Lxmntsivmawm 

tfrtSU *MSXfl4&6 1 0tf~<!KAT-)l>5 1 0<7) 

ftmmfrbWibtfk&ttftbti&mts 2 0 &&n 

Oaw»#5 2 Obi LX&A&*V ! qs&e>&m&T'% 

[0051] h?J<-Xim 6 0 9##£>0$£g|! 6 0 
4«0KfcffV^«*ftt'yf-P I , 0U.ti;ttff5 2 
0^1IS2ttJ^10«OTTS**4. -rSfc. Z\0) 

h ^<-xf*gp6 o 9 i:st^Hrr*«ayx/i^f 6 i 

0jtHbttifrfr*Ktt5 2 0#, S&l$S»5 4 1fc:i-> 
■■T»jftS*lfc|Ffiif5 3 OfciOlWtKyf-P! -Cfcfttt 

tft* . o . ®w 5 3 o mm. 2 <gja± 1 o «ot 

fctf). m 1 J: 3 fc, immefflM 5 2 0 a fc ffift 
OH*)**} 5 2 0 b i:l45l^i£<7)ffl#ftJK/ST3£fcS i 

[0052] 06T14, aS«fflcoM« 520a«lg| 
»t, S h 1 1 SB^±fctS§&fftf>*H*5 2 0 b & 

raratitt 5 2 o a t iiftfliaifttt 5 2 o b t 

WOStt 5 2 0 a 2:ftftf8£>ifttt5 2 0b kfftUbZlH 

mftm/3t:±Z<?hZttfX:%?>. zo$&to8U3ff 

±z\mt'mt3txmfrti&±T<nmt5 2 om±&s.^ 
«> . $.mm/3 v « t: mtoxm>tiz±Te>mt 

5 2 0 N±o$M3l5#rt^ft< =5:4 . z\hiz£ *) . flaji. 

fcrs»ii«aa*5 2 0 a^ta^T^^ix&misifflio 
®&5 2o btfmm<7)%m 520 a&3Hfrnxmm 

1 C i oTJB&SSfifciW 5 3 0.1 jSifc 0 <#§86&< 
SftH-ifcft. Il»:rJ>f;U5 1 2 LT^WJ^Je 

fcfc, riWe^lMte-yf-P, j J±K*f5 2 0O»g2 

[0053] i/S, @6fcjjr$\fc -) .«tt/X^6 
1 OfcL »1#»»5 4 XtJ:^T»JftS<ifc«®5 3 



0 fc &Z.kfrl>, Z&XT-JI-5 1 0 

1 0 t«*f 5 2 0<0«f+fiBkore«l*iM^: 
#o.rij&TS*, ZiiiziO. -&*T-)V5 l 0<= 

•ft»t^6Ktf 5 2 Qffimm<n/m% 2 0 b*»ta 

HHB«*«5 2 0 at(EtSfiBfctJV^*»>'X;l^|5 

6 1 0 mtt5 2 oo»fwiaifc<oBaiL, t , ass 

2 0«%KH^HH' 5 2 0 aa^«8»0S|# 5 2 0 b 

iz&tz&mzb^xn&mu t zimm-iz i&i> 

Sbhfcft^** 4 fe»*f 5 2 0 *Sf+ttS i k 3&«TS-4 

5 . ) . Lit^o T . tRIf 5 2 0 #ffiH«tf>«tf 5 2 0 
a*>WW«5 2 0 bOSt&ftK, -T=Sr*>*>- 

5^x7--^ 5 1 ommmizmtmbtit^ttimizii 
^xi>WM5 2o<Dmhmwi zM'imzwi, mm 

^nfctttt 5-2 0 0^iJS^«T*K±T-# S . Uztf 

2 0<^65>Jft*fflLtS^ S?iI«^ffiTC 
J:6«IWH*itBBftftl»±"t*fc«>: i6^ n D p®&[6i±-T 

[0 0 54] SI3«»af5 4 3fti, »2**«5 4 2 
tPJ«, ®2®»»5 4 2fc:i:-jT»jS$nfcjSiB5'3 
1 Cfiot. ftHHiWlfttt 5 2 0a fc«HMKI«0»#5 2 

5 2 0&*#J«6*«»<irSii:^. 
V 7 v s-af ffigp 6 0 9 ^IJ* {> ft* »C/Jn3 < * S . i 
Offi3«aiW5 4 3{C*$V^<)s «3*tfc«W>l-5A- 
X**fciDlftB5 2 0^*ftJt6ik*»fe. *2*» 
»54 2k^», «W5 2 0^«5iJft*l*Lh3*4Ci: 

t\ mm<v^zx&%mti£imm±t2>tz 
[0055] ( m 2 mm ) 2 mmm^x & 

7-)l*m 7 J: 8 iZTkf. 137(a) , (b) 

t5it/E18(a) \zm&298tmt. m#<oz&*7 

-)ucotmizm*faiz?^xmx/&¥mi&tfw&ztL%> 
mx'h*), 08(b) t^tjB2iutwii, 

ixvmfiiumi&ztimTh & . 

[ 0 0 5 6 ] 07 (a) IC^-f J: 0 Z^-X7"-7l'5 6 

mt:i 80° ^zmirwzm^xmftokmtf&sm 

eP5 6 4^2fiSf0f^J*§*L , CV^. r&XT-)U56Q 

®g|5 5 6 4 *ggRRSiiT V ^ftfflSP 5 6 2 k ¥WW 5 
6 4fcc0^t^5 6 7*«$n2.. CtlfcJ:D\ 

mw*^ia$ixi)fc^4t t i>-<^r-^5 6 
Qnmftnmm^z^xmmtihWtitfft® 

5 6Hzmz%L<WttWt>tlhtz#>, Z<k*7->V5 6 

o mmmzmwzWMtimMzm^x^mtz 
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[ 0 0 5 7 3 H7 (b) \Z5FtZM*7-)V<mmM 1 
li, W\&l>tz-&X7°-)V5 6 OfcffMSft^ffiSBS 

6 4 £ »C« LfcOT** * . 7-* 5 7 0 

immmzBi&ztLX a o . * <wmnz\iffiimzmi 

If 1 8 0' l^fc«*tofc»oT»^fc^*¥SiS 
5 7 4#2fflBf$j£$iVO*i». *LT\ ^^¥35^5 

7 4 jW3£3ft* H-H±fctt¥H* 5 7 4 ft 
TWfrVMHlHiSS 7 3*ggjft$<lT^6fcto. COM 
SB 5 7 3 k ¥ ffilft 5 7 4 k fcftjj 5 7 2 A«£ 
tiX\^h. ;c7)fM3?5 7 3k I P®S55 7 4kfcJ: 0 1 
a^W^SUB^lS^iiS . -<0|8M 5 7 3 k^fflS 
5 7 4 kfcJ: 03Bj£$ftS*iMlfcW»-$-&3«lU;, 
H«tfflii»5 7 5 k¥®SB5 7 6 kfcJ: Of&fcSilT 
vv&. iOkK F$#-t&¥ffiS5 7 4k¥fflSfl5 7 6 
k li SWcWdTfi fcS£ 4>*V *± o CW^lC^it * 

5 7 6 kfci 9$A3ft«*IMfcRffrr&**A& 
fflffiSE 5 7 7 k ¥ffiSB 57 8 biz! W&ZtlWl . 
[0058] .TOJdfc. flSa55 7 3i:¥ffiSIJ5 7 
4. ftffia557 5k¥®$5 76fcj:tfiai8g|557 7k 
¥ffi$5 7 8<fl*it-?*ltf)*#fcaS5 7 2*%MSti 

6it*»fe. BML£z:&*7°-^5 6,0kl«l«t. z& 

2fc^fc&<#tttt£>fU>*:tf>. Zftxr.^5 6 Oct) 
CO 0 5 9 3 118(a) \Z^^KXT~l\><rymM2 

a. m&i>tz$s&mir)-&x?->v5 7o\,z&ftmz 
imztiwwM 574 *js*i6ifc0ii tr 1 2 0 ° mi 
1 3 utwca 1 . s^fcTauw 5 8 4 # 3 

®j»£$ill> £ fc T. MSB 5 8 2k «B 584k 
kfrt>, m&LtzZ:&xy-)V5 6 Ofcltf 5 7 0 k$ 

mzffi->x&mt&<ozzt>izmjht&%i%tf$>& . 

[ o o 6 o 3 08 (b) fcjFtf-z<fc*7"-;W3S5BW 3 
ti, Z&X7°-/l/5 9 0*J^fclB^fc«oTJK*& 
BR®BSH«^<7)«^k UTtf>SBS»5 94jWfl*lflfc 

4 5° M;:JBj£$*lS0rc&*. ^cOiofcZ^r 

-/P5 9 0(^tfitfc5§aar5 9 4 c t r 

i. ra^r-/w5 9 o<wmmzm*i%^mt£% 

5 9 o^witiKACi otsni^nsatf** 

S8BW5 9 4lc»k:!l<JW*tfe<iifc*0. IBSLfc- 
&X7-;l/560. 5 7 0fc<};t/5 8 0k|BHi. 

7--/W5 9 o^mi^iisn^WTt^^tcit^ 



[006 1 3 ±H5Lfc«H fc. gS2Hjtfflfc«U:3fc* 
r-/l/56 0. 5 70. 5 8.0t5j;y'5 9 0(;J;l.k. 

Z&XT~/U5 6 0. 57 0. 5 8 OfcJttfS 9 0ttPJ 

-&x?-jUcDmftMMMm~?Z>Jj$:Ui-lz&^ 

h izM i mtrnxtm itz nm&m&xaA n 2 izn 

-MiZ<D±Zim<t&c\ttfX'% htitb. £*34 
;W2*3y^?Hct*S6*3& t fc4. LfctfoT. His 

[0062] (£33gfififfl) #3&iUitf)£3lSJSWfcJ:S 

Xfl#6 3 oifltJ i>?)T\ mmfeMTKQLfc 

[00633 09 fc*t J: 5 fc. »« 5 2 0 £n±£b-f 2> 
^»yX;U»6 3 014. Zj%X7-)V5 1 OOMkTO 
fc»IW-4. @9fc*t»2«»»5 4 2-Ctt. 

&;X)i>&6 3 o*'0^t^u$!l«SfcJ; -^T^fcfji 
Wth£olz®mZtil. 09{4. HlfcH«. ^2^ 
5 4 2 mtt 5 2 0 *^tt <bfLT V i h «^Sr^ L 

•cfeo. &m;x)v&6 sonmzzwsmizniLtiii 
\±<tmm<r>m 5 2 0 a m l . a5tu4a»«K«sw 5 

[00643 ^7X;^6 3 O^^t^VvKt' >@ 

KiawigRfcffvflifje^ftftKvf-p, , eiitaws' 
2 0 <Q»g 2«ja± 1 oftmT-cfwrr s c k -c. $a 

>X/l^P6 3 03&>^ttaj-t6»t*-5 2 0*^ 1 ^|gg|I5 

4 1 teio-c««S*ite«iB5 3 ofci<o*f*tvf-P 

1 ■•mtJtfeili. -Tl-k. fHB5.3 0fc«#t-yf-P 
1 <7)BIIHT«lSFKfc##»tfeni)Jttt, HlHte0iJkl5l 
«. 35H»*SCT®W-lt^Sdtfc44. Clftfci: 
0 , 01RKfflf&ilcO4IW5 2 0 a<0±fcSiaT*!WlS 
a»l!!<0«« 5 2 0b *«ffi»WWtttt 520 a £§h>*> 

ft-cm^^#{i^^assiic7)^5 2 0 a^ntts 

[006 5 3 i*:. *»yX;HB6 3 0«. ^1 HSfe^l 

t^m^^tzib. ~dixr-)V5 1 Ofc^fWMi 
S*tt5 2 0*«ftllHloaff 5 2 0 b^feffiSM^W 

5 2 0 afctet4filfcfcV>-C^yX;H»6 1 0k«g 
»5 2 0<A£tfti3fc?ra«L3 k , H^5 2 0*«ffiB 
«<7>«*f 5 2 0 a^fefSSSII^M 5 2 0 b fc£ t %>& 



x , 520 (DMtimi vw, i mmmm 520 
comnm^i tm^tm^-riztiz^i>. 

W«f5 2 Otf%&mhZ±tti:^tm<nm 

nmznmmKcMtimwt x-htus. m 1 mm® s a 
1 ^zBf&ziimm 3 0 kwtsiti 

[0066] < m 4 ) WJ!<0?& 4 J; h 

1 0t*f«4WtffBi. ffiBW<0K« 5 2 0 a<0$f+ 
fcT-y *£«R»0««5 2 0 b<0^#t-yf-t Sr^S 

[0 0 6 7] 01 Oli, SlfcRflL »2««ai55 4 5 

5 2 0 a * is l , e Attfli»ffl^)»*r 5 2 0 b 

ttMJ«5 2 0 a$rElT^^b 0 -y^P3 , M^f 
5 2 0 2 «Ja± l 0#jaTt»S L , fSH 
Otm5 2 0b$rffi5£OStte>y*P4 , Wi.{J»tt5 

2 0O«a2*ft*»UC»S&rft. t£k, «f*K-yf-P 
4 t » < gfc£ L fcftf&flgOJMJ 5 2 0b W^^igjD-t 
6fc*>. »1«KIB554 ltJ:o-CJBj«Snfe^iB53 
0, lffi^fcO^^^BStfS 6. £ft 

545 izmnnit-ti t . mm 5 3 0 ; 1 bss 
.o^»*«ips*fci k t i o«t*f 520 i^ant 

£ i t. #T§ £ . Lfctfo T „ Z&XT-lV 5 1 0 

[ 0 0 6 8 ] , sUHHWCtt, tt»W<0K*t 5 2 
0 a fc#tf f >y f - P 3 , ffl&mmtt 5 2 0b fefctft 

fcii&<. aBH*^K#5 2 0a£$tt£-y*P 4 , « 

[ hi i ] i mtmtzx a tw>w& 
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[03] H2(C^th7yx^III -III |8$rffi0T' 

[H4 ] 0 1 ^xT-)vp\\-vmwmmx'h 
t. 

Bm*tmmx'$>&.. 

[06] mimmmtz 4 )v<m*uz^t 
mmx'hh. 

[07 ] *^^25IMMfci:sz:»:x7 , -^-giJ 

[08] #&I!H?)& 2 XtfetttZ X h Z&X7->W)WS 
fiMWMX'fok. 

[09] XWJinm 3 HJfiMfc «t I. ff[6i^3 ^ 
^■Sr*-f^0T$)^ o 

[0io] *^oH4ii]5fe^!licii>^r&)^3>f^co^ 
§3)T2:St^0X*S>S. 

[0ii] a*wfc«t **n*i%3 4 )wm-b*myk 



2 &!k?4)V 

5 h?yz.U 
1 0 0 Ir—A 

5 10, 560, 570. 580, 5 9 0~KXT-)l 
(^b>) 

510a, b mm 

5 1 o d mmm 

5 1 o e see* ( %&{&±m 

512 ~<X3^;U 

5 1 4 -<Rxr-^ 

516 -}yt3-f;P 
5 20 WlM 

5 6 2, 5 7 3, 5 7 5, 5 7 7, 58 2, 5 9 2ftffi 
SP 

564, 574, 576, 578, 584TOSP 

5 6 7, 5 7 2, 5 8 5MP 

5 94 (ftffl) 

6 0 0 'g&fgE 

602 sKb>SKf»- (3dW> 

6 04 xt'ymu mwmm) 

6 0 6 I3iS#iEi&gP 
6 07 iMO«6g|5 

6 08 mmmwffi imam) 
6 08 a mm imam) 

6 09 h5A'->l$0 (M&Ri) 

6 1 0, 630 ^7 X;P95 ( J X)\M) 
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(12) 




510 a- 



543 
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CHI l ] 




702 701 732 b 



